* esp@cenet - Document Bibliography and Abstract 



1/1 /<— V 



REFRIGERATING APPARATUS 



Patent Number: 
Publication date: 
Inventor(s): 

Applicant(s): 
Requested Patent: 

Application 
Number: 

Priority Number(s): 
IPC Classification: 
EC Classification: 
Equivalents: 



JP9318169 
1997-12-12 

MORIMOTO HIROYUKI; YUMIKURA TSUNEO; SUGIMOTO 
TAKESHI 

MITSUBISHI ELECTRIC CORP 
□ JP9318169 

JP1 9970071 086 19970325 
F25B5/04; F25B1/00 



Abstract 



PROBLEM TO BE SOLVED: To effectively use an ejector and enhance refrigerating 
capacity of a second evaporating section by using as a refrigerant hydrofluorocarbon 
R404AorR507. . ~ , ' ' 

SOLUTION: High pressure refrigerant from a compressor flows into E1 of a nozzle 10 
of an ejector. A refrigerating cycle operation is performed according to a pressure- 
enthalpy curve. The refrigerant turns into a R3 state at an outlet E2 of the nozzle and 
flows to a diffuser portion 1 1 . Then, the refrigerant is mixed with refrigerant gas in a R4 
state flowing from E4 of a sucking portion 22 and turns into a R5 state and then turns 
into a 6 state in the diffuser 1 1 . The refrigerant in the 9 state flowing into a second 
evaporator enters E4 of the sucking section 22 in the R4 state and is mixed. In this 
case, refrigerant flow ratio of the second evaporator and the compressor, efficiency of 
the ejector and change of enthalpy have a relationship represented by the following 
equation. In the equation, the value of (HR10 -HR3 )/(HR11 -HR4 ) of 
hydrofluorocarbons R404A and R507 is approximately 1 .7 times as large as that of the 
refrigerant R22, and therefore refrigerating capacity of the second evaporator becomes 
greater and the ejector can be effectively used. 
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s(s*x\bIU2 3 t, Zz<n>/<<< /^W&Z 3 lcSBE9S£S:tli 
Ii5#2 4«MS*.-C^?>. rr-C-fl, SB-flftSl^SP* 3 , 

SBuSEiWW* 1 3 , megjj£4PHS# 2 4 mum^-iea 

#5rfflPt^5 0 ii^Wiilg^— KT'li, S"?-8g35#2 
4li£^I(£U * 4tc^^^^ix5i ?\z1r6. 

n.m'Am^ 7 kkii ufc^s-tr vf- 8 t«ii; s &&aj 

Lt. 36 1 ©»-aE*W«#»J»^9!iS s *^K# 3 tc 
,fc 9., JW**«iPt:ff5. JSZlWWft 6 OlWffi 

fllS-JiffiS-fe^lM 9 tffiv>T, "3g~St«SmP9jE^' 

1 3t«t5„ *«»lB»fc«a««EL*V^**fcH: 

■C, ^^^iaK 2 3^^jKSr«ttt5 «t-5(::UT v 

$ fca-fS 4 -C«-7-fl&»# 2 4 ©BHlE&Wffl L-^C 

[0 0 3 1] ^IfiWJKffl 7 . Hi 0 t±#j&m<0&:1&<0& 
flSO— WCfc 5 .' ffi»» 1 , ®*S3§ 2 , 2 6 , JSH 

nn# 2 7 , ^-t* * * 4 , jb-s.*» 5 , 

7 , SB -«E*HW# 1 3 , SB— «5?8» 6 ftSMKEff "Ctt 

^UTif>5. 02, HI 3, ilOSriv^St'f^^ 

©ftME^^R irt^SIS2»CA9 . ^w-CRftL-CREE 
©ffi^fiERai/j: 1 !!, ^if?*4tci£<9i££;fr$. ^-fcf 
? ^ 4 »CiH*) iiiixfcJftjaEtty X/ugRffiP E 2 T'ttSlR 
3 9 , x-f 7 3. —if 1 1 <Dt&&&^Utl&tf<, ?«-q- 
gBT'E 4^'b'STttl/litj'^ffiR 4©v£&#*itg-8-Ufc. 

Pe2HPe 1 fcflE^aSEttU WR6©^Ii4 

7 x-xm r 8 ©#$;#* turn® 1 



-^fcffiR 9 w^!«fKJi|BZiifLftpgn# 1 3 T-®EE 

^Hffi;*) Pel, Pe2 ( P e 1 > P e 2 ) Tills LT 

A©Ji^)^^J£^Pe wiras-etsfc 
ffiiSSSl W55A^^ag^ffiTL.^^o Z<Dtzit>&. 

[0 0 3 2] ilte^jfe^o^rf^B^-t-S. #3g9E©^lk 
©Ttm-ett. SB~-Scftlit5^ 1 3 (ciiS^flf?i# 13, 
SB = BBBfl# 2 7 taiSB£# 2 7 ', jBiUR*»ta P <DI£ t) . 
ar^ai-T 5. SB 1 ©JBOIB8«iE**tH** 1 8 tcttiE^ ' 
tyfl8 ; ,»-|R38«ai.P ©tagSr&tii-f 5SB 1 ©JB 

zJH8nm««ffl** 1 9fct*m*iE>*i 9Sr^^-c 

^5. iieB#limiS#- 2 7ttl^JCbT*5#, SB— 
HSPCDJE*. ?aS&JE73irV-y-l 8, tagir ^f- 1 9 T- 
jjiaSU. 3Bl©*-«E*»«#MM*a6 a4snzas« 
#tUP«)iJIIS8k*&3(tillx. fifT^©i^©^«»-^5«t'. 

9icm^-flB?s#i 3wBafgsriaffl5-rsrtT*^ sb_e% 

II 6 tciS 9 atr*jBt»**r«M-r*. it^^ii^©^ 
W|g«4:IBi:i:5fc. ®8S#2 7*±MI£L-C, 

&EIftr5H#»45tjK^Sttl7'»c^jffi*sSlo-C^5fc» 
tc, .JEtt«.l KA«tcJWIt«sig5^tBtttf *>?, ffffitt 

fSSrSSz:^^ 6 r t tCtotSSii)^, 

1-5. Wfi»*»cri, » i roj|j-*«PI«i#« 

SSStBR©]!**^ 1 8, ?£girv-tM 9T-iiS\SSr 

^ttsu. 9fs©T®fas»c:iiLfct> ? n&mmfti 3*§a 

rt; Sg-i^3§ 6 ©«»«ES:<c < 1" £ 5 1-1" 5 r. t #M 

' 03» - «E*«tS#W]»*S 6 a (d £ 9 1 3 T* 

SB~^^6-C©^SitS«:S]^-f5. ^©»J^«+5 
rtf, g®i^OSB^^6.d^^?K55-f!tS7»iiSiil 

[0 0 3 3] %1fc<r>WM 8. Hii WS^ffllfi®^ 
fflS8Sr*uyi:t©-C*>S. Sill. »*2 
6 , •SBHBBH* 2 7 , iif^>4, SS- 
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2 9Sr«x-C^5. WBE.fi&m%-&<Dftt>*)K.im8m. 

t\ JBOIH»*fflOK:ttjBiojBEA*ai*ftl 8 i: LT 
ffi^tr i/tf l8,.fi rota^ffi^S l 9 t LTrgg-t: 

«= (H R10 -H R3 ) - (Hrh- 
IC2*j£LTI^5. R2-R3, R4-R1 lll^xyh 
(2) &.frbiit>frZ>mc^ Hrio— H R 3#*#l^»a 

= ^^tfHg3(4t|^U, H R io-H R3 'fc/hS<<C5 0 

(2) SC*»e>. «E*ltatt«:Ti-5. ®^JE^( 
Sr±#$*5t«»itott:itAP-*-5*5. ffi»J*#if;&li1- 

- [0 0 3 4] JEA-fe 

^f-2 9-e®*gjE^4:^tBu Bw><Dm%%E.ji\cmm-r 

£E*S:TlHlSi:#tt, JB*Sr.«'>$-fr, a»te«»JE2lia* 
l«ff*Sr±lal5i:Sf±. m*«:it*$*5 0 
«*0*fi-tt**«:»lfiiS-t-5. Attfttctt, KttSAtf 

1-5. 3BZL3!!a8«tap©ffi^, fig £JE?j 

jkmi#iMfP^a 6 aia^ 1 3 q.m£$ii 

SS-fart-e, JBZJMI«6K:i&.9i&tr?MKflUI<rlHII 

f5. . ■ . ' 

[0035] ^mmm 9" 112 telgejosssojKis 

1-5JS 2 ©jBH8flE^3«tU^S 3 1 t Ltff^tyt 3 1 
£**.Ti^5. ^-^S6^2ro^JE^ai^g; 

3 iroftt>9fc*2«>3(M8fiK«Ul*il:4: L,-Cfi«lr> 

3 1TKHJU * 3 Oft~tt*INi#1Mlp¥IB 6 b fc i 
9s B«©^ffi*k:fc4J:5te; l 3 



jav 1 toftaatt g c . m~m^ e x-<o 

ftftESEiSrG e , TcD^git^G e tl±ffi 

«llT'<0^it*Gcc7)ltS:iSSi:Jta ( = Ge/.Gc) 

OBMRIi (2) 5£-C8E-£*ia. 

-H R4 ) (2) • 

#1 3«)Mft*/hS <--**$. i£l-^JE^^g«c7)^ 
ffi*J:'9ttv^»fi-t4. 1 3 ©BS««r*#<t- 

^Jtli»S-S£<C<5. (2) j&CfctfSH 
R10.-H R 3, H R n-H R4 t,— Sift 9 , SfEftJtafc — i£ 

[0 0 3 6] HJSro^&g 10. HI 1 3 li^Wc7>HJgc75^ 

fill o^ttroffc?). ZEBUS 1, 'iSiz. %f8 2 
6, f£M#2 7, JB-jfe*W8S# 3 , JS-IMfiSi 

— SfE*M«S'# 3 £ 5 SvV s 

W«5#l 3 £ SB Z3K«SS 6 fcSfc LA: III 

IBS* 7 t mf ffi^tf ^ ^ 4 ©K 5 1 SB E 4 ictttt L T I > 5 . 

*13i Ltl»I# 1 3 «:f»;iL-C^5. Sfc, ^~ 
^fil^tS^3i:LT, W*.tf«-T-»3B#3't:^^5. * 

i LXEtt)±^-r 2 9Rxfvsemtsmm^2 a , m-. 

UJ^ilfc LTJI^-feVf-3 2&0«*3roJiS-8EftW«S# 
*JW^«5.a, »-3!R«»0«i*jE*Sr*ai1-$3IS2© 

— ttfl£MtfMfl*4£t 6 bSr«x.T^5. ii^roiieT' 
li. ?gSs§§ 2 Xtt g ^0®SUE^) 5 J; 5 (c^Slil^ 
:*]»#» 2 afc«t9a* J ^7KftSr»l«ilF*5. 
WSfco^rtt", B«ojB-**JE*te<c5 J: 5tcJI'3 
<Om-ffi.&mB#Mffl^$k 5 a IC i 9 S^36# 3 <7)©J 
War^lfV to^t.ll, g^t7>*Z1^5IJE 

AUKCS'J: 5 tcjfl 3 03R-«lE*«ffl5#W»*a6 b tci 
9*-7-»«#l 3©i»fcff5. iS^WgfeT-li, ai< 
^ 9 4 |ci>EJx5^SSfl:»ililf— SXfc 9 % ^if ^ A 

t £ ft M ^. tf *-^^§l 5 ORIS tlT ^ 

1&<Dj&1fe<?> £ 0\Z;<s< 2 8 ? ■? 4 

(1, *-**«SSr^/^$-fr5-t-C. ^JC^fK^ 
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BtSI 7 \c mfflgfcSk 9 ii tr w t » n? § 5 fc ft , 

H 7 icft^Srfgft 5 C £ as *Tfg£ ft 9 . fiffit4i s fS]± 

-rs. 

[0 0 3 7 ] gffift&ffi li. Hi 4 ttJ8Hroiettro& 
mm ufcia* t *-«»»ia a <om\z.*-e* 

■f al± fit. E«;iaftji*ffi*S:^^«PU<"t"5 
J; 5 ftJE^HStiitf 34t L-C?'Jx:tt'^BE^!Sfn# 3 4 

i?. ^-tr** 4dlproii;*jA5-t#U ^-tf* 

^Piggt ft u , 3:-fef * 4 wttfgSr-^tcr i r t #t-.- 
-rs3S2©aiiEttffi*a3 st LX!±^'-t>f-3 5, »" 

k-fe >t3 6 Stfl 4 ©»-8fc*Wtt#»J»*«: 5 b £ 
'**.-0-\5. ®*&gs 2 AlWRZj!K38» 6 (D&.£>%W^ 

31 if ? ? A P co #18 1 12 IS- £ -C- fe 5 0? f , $ 

6 tfOftW^ttSli— <cS. . 

roii^SSr*ft, a«fl5aa!»Sk:!CeSJ:5^*-?-»3fi# 

3 <75^g$rptp-r ; 5, ^m<Dnmmm<o ii 0 

ZJ(R«S 6 ©JftJUtB* li-SlC-f 5 r t & "STfg t ft 5. 

^3g^ifUJ©;£M#0iiA#^tW s fc S * s , IB - 3R*»W 

[0 0 3 8] Hj£©7gfKl 2. [2 1.51111 S3 OHJScDfl? 

%tvgs<Js<*®3&2 8\znmfflffl#3 3 t LT, Mill' 
m»#3 3Srfll*.rv^5. aMMWTCtt, ifiiafgH^-f 

^aa 2 8 <7?mm# 3 3 nmc l-c*s# , striae w« 

mm<DMi&l 0 t«*©«*Pi:if-5. 4 4:**. 

7t^E3^-Y^^.[El^2 8<£>1!Bs#3 3 &Si;5-it*, 

anr»Ea"sr«8£*a. at, SB-©fl&36# 3 *&m 



[0 0 3 9] 

UT^'C Ko 7/l-tc^-*'yR 4 0 4Atfcl4R 5 0 

[0 0 4 0] m2Wl?PJlc:#5^^Sii, 

[0 0 4 1] I3ro^ic#5ft«gSi4, «»'■ 

# . Mis^-^^^ai p ©JofiifeffijEfl! t ft s «t o 

[0 0 4.2l.it, Jg4©5BW»!i«5ftat'SS«rt:.' ftK 

left 5 4 -CfrESB - & Efl#-r 5WJ»^« i «: 
[0 0 4 3] SSWSMfc-eRSJftWaSllH:, SB- 

jeics<3# n fns^-^saipro^s^^tft 

■ ... 

I 0 0 4 4 ] 4 fc., jg 6 0««~3B 9 ©*WIC*4»a( 
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[0 0 4 5] 110 «D*Wfc'«3J&li3611tt, * 

$nfcM~^fiI^tn#i:, «riESB'-i«*«W#ti!rlE3c. 

EJftjKitfMJEltefc 5 * -c, JWeS6-il*# i IMBJB 

[0 0 4 6] *fc, Jgi lQXHKffSftft&iEtt. * 
tic, »EH-3K«»maffl©ff*Srttaif 5ff^3*m 

8K*S:«tS1-5i:i:tk:, ff±B#lciimJE«Sfitifo#5r 

So 

[ 0 0 4 7] ifc', fgl 2<0«Wc^SJ£8N£fi(i, ft' 

J»«tf^o«t!:/j:S*-ciWrESB-iitt«;Si«i#*^Bflfc 
tic-?, #Jhi*tt«JR»|«J:9JB3IIW#teH"RU 

9fl $ftt£5t« U/t*WSt.*4:«*-t--5 - i#T-# 
[0 0 4,8] 11 3«>«n(C«Sft«3lplM:. ff 

ai*a*>5w^H:«ea«*ai#a©*tai[t»j:j:9s. g# 

Sr«tt5-f5?fiS«tB#®:4:, lWEJE**tH*gl!<0«aiffi' 

^^itta □ fiijwigiftgis g mommmctj: za? jc^e 



[0 0 4 9 ] mi 40f5Kfc«**«$l«tt, 

^foSiMimiEtfi^ai^aw^ttiaStcS^t, ME 

£fc»i@&<G3&36i£g{.ifc5«fc 5 »CBtfEm~S£SP®# 
& fffl$l-r 5 ©J^a t Sr-fiS x fc CO T* ', ^ * A P «0 Jfc 

[0 0 5 0] Sfc, £l 5©*Wfc«5**3£«HU EE 

fr*., *fc, i»E««»«»i:isirE^-t?*^!agitti^ 
'sAtta¥a*5'^iit^ttffl*as«x.,..jWE*-jK 

ffi A *> 5 ^tt: 1 «03R*ja«k <e S±; »' miEm-^fi: 

-3SR5SII. *zaR38lf-ef±J«fr5|E(!g*S:-3e»c-e#6?fr5|i 
[0 0 5 1] Sfc, ^1 6©«W*C«5JfrWaElttt, SB 

9 ?Ao<Diftf&(Dtf:m i -l£kte'9 , i-tf* 
[0 0 5 2] ifc, mi 7«>*Mfc«5ft]S|[fiatt, EE 
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X\ «»^^^V«B'B»/xif,-llrtEW-HiH'#* 

[m i ] z<D&m<omi&<omm 1 £*-r0T-fc5o 
[02] rco^p^coiif^^rofli^ia-cfeSo 

[0 3] wW^^rojE^-iV^^f^Hico^f- 
[H 4] -fl5^«5H R io-HR3/H R i 1 -HR 4 i:^58 

a« w mm z m 1-0 -e h z> „ 

[0 5] w'W*Wro||JSo^2Sr^0-Cfc5. 
[0 6] ^<D&W<Dmfc<OBti£3*jjki-mx-3bZ 9 

. [0 2] ;. 




[07] z.<o^m<D'm&mmA^tmx'hi> 0 

[0 8] rcO^^ro^ig©JF$ffi5Sr^1-0T-S>5 o 

[0 9] r.w^w<oili£ro^li6SrjFl-0T?fe5. 

[010] -C©«W(03ia©3B«7**-rHT*)5 o 

[011] r©*«©*iSO»l!B8S:*-fB-Cfe5. 

[012] C©«W©*tt©7Btt9«:S-*-H-C&a 0 

[013] wO«M©3B6©JgHS 1 0 Sr^i-H-efc 
4. 

[014] Z<D&W<omi&v>BMl l Sr*i-0-C*> 

•So 

[015] . z'<D&w<omM<z>J&& i 2^-tmx-h 
5. 

1 JEiefll. '2 2 a RBg4MltP^ft. 3 

*—8S*Wtt#. "4 31-1?*.*, 5 |g-i£5g*§. 5 b 
'ffl»^ft. 6 6 a ■ »Jftl#S.. 6 b SJ 

*P*«, 7 8 «E***n*a, "1 2 Jg 

-bbm#, 13 n--aftftt8®}#, 14 (m~ 

fflfflfr) , 1 5 ^-C^^0K (H— yW^HIB) v 
16 JB^-f^lH*.. 1 7 ^HsSfiH|5#. 18 
£E;fr&*n^ft, 19 Jg.*8*p#ft, 2 0 jE*J&*q 

2 1 i&g^&^ft, 2 2 ksisb, 2 3 ^ 
^iass (^=^-r^^@K) .24 sfti:i^si5# (n 

eS'5£*:Pg5-#) , 2 8 2 9 .w&e.x 

(ta&) &*n^ft, 3 is^-3r*sje* (tag) mm,^ 

ft, 3 3 .M(fl#, 3 4 £E^W6#, 3 '5ffi*4Wb# ' 
ft, 3 6 ?£^ffi*ft <) &*5, «-0^(Cfc-^T|p)-cO 
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22: » 51 5? 
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2 a :'Sa88g»OT#S' / 

2 9 .- naemti (so 6 a 
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